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EXECUTIVE SUMMARY 

Project outline – 

Ecoteam has been engaged by Rosalie Stollery of Rosalie Stollery Architects PTY LTD to 
undertake a Preliminary Site Investigation (PSI) on behalf of their client M Schreiber. The 
PSI is required for a proposed development project at: Lot 7 DP 8385 (north) and Lot 8 DP 
8385 (south), 103 Yagers Lane, Skinners Shoot NSW, 2481. The Area of Environmental 
Concern (AEC) is 45,000 m2 (4.5 ha) within the 128,500 m2 (12.85 ha) property area. This 
document provides information to support a development application for a restaurant, and 
artisan food & drink industry as well as associated infrastructure including car parks and 
extensive landscaping of outdoor areas. Some areas of the development are identified for 
future residential development and therefore the site has been assessed as residential. 

Scope of works – 

The objectives of this investigation are (i) to determine and document whether soil 
contamination is likely to have occurred from past land usage; (ii) assess the risk to human 
health; and (iii) determine the need for further investigations. A desktop assessment was 
undertaken to review and identify the previous zoning of land; the current and previous land 
use; the surrounding land use; and aerial photographs. Site assessment and soil sampling 
was conducted by Zachary Lyons and Jeffery Presbury on Tuesday the 26th of July 2022. The 
site investigation was undertaken to describe the current conditions of the site and to identify 
contamination indicators. A systematic grid sampling plan was drafted for the 4.5 ha AEC. A 
total of 52 grid sub-samples were collected and analysed individually. A further 6 soil 
duplicates were collected, one for inter and one intra laboratory analysis, with one rinsate 
matrix sample collected for quality assurance (QA). All soil samples were analysed for metals 
and pesticides. 

Summary of Sampling Results – 

The results of the individual soil analyses from this investigation were compared with the 
Health Investigation Levels (HILs) and Ecological Investigation Levels (EILs) in the Schedule 
B (1) Guideline on the Investigation Levels for Soil and Groundwater using Column A – 
Residential (NEPC, 2013a). 52 soil samples, and 3 duplicates were analysed by NATA-
accredited SGS Laboratory, and 3 duplicates and the rinsate were analysed by NATA-
accredited Envirolab Laboratory. All samples were analysed for metals and pesticides. One 
sample (11x) was analysed for soil characterisation for EIL calculations (Total Organic Carbon, 
Iron, pH, Clay content, Exchangeable Ca, K, Mg and Na, and Cation Exchange Capacity). 

All metals were below the HILs for ‘Standard’ Residential A Development, and EILs for Urban 
Residential and Public Open Space (URPOS). All organochlorine and organophosphate 
results returned results of non-detectable concentrations. 

Conclusions and Recommendations – 

Based on detecting hotspots with 95% accuracy, no contamination above HIL-A limits exist 
within the AEC. However, the PSI identified zinc and copper concentrations that exceed 
adopted EILs URPOS limits in 3 of 52 samples taken across the AEC (Appendix A).  

Zinc was below the HIL-A guideline levels across the site, however, was above EIL guideline 
levels at 3 sampling points. The CSM of the source is considered to have occurred from past 
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commercial agricultural use and leaching from infrastructure such as zinc coated 
roofing/cladding.  

Copper was below the HIL-A guideline levels across the site, however, was above EIL 
guideline levels at 1 sampling point. The CSM of the source is considered to have occurred 
from past commercial agricultural use and leaching from infrastructure/materials. 

As seen in Appendix A the hotspots for EILs contamination are located where future 
driveways, footpaths, and grassed access tracks will be developed. There are no pathways 
for movement and no sensitive ecological receptors. Therefore, the EILs and the impact of 
zinc and copper on the proposed land use is negligible and are not applicable to this site. 
Given the nature of the proposed development and the results of the soil laboratory analysis, 
the risk of soil contamination to human health is considered to be negligible. It is considered 
that the AEC is suitable for the proposed land use. It is recommended that no further soil 
investigation or remediation activities are required for metal and pesticide contamination within 
the AEC. 
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Preliminary Site Investigation Report – 103 Yagers Lane, Skinners Shoot, NSW, 2481 

1. Introduction
1.1. Project Outline 

Ecoteam has been engaged by Rosalie Stollery of Rosalie Stollery Architects PTY LTD to 
undertake a Preliminary Site Investigation (PSI) on behalf of their client M Schreiber. The 
PSI is required for a proposed development project at: Lot 7 DP 8385 (north) and Lot 8 DP 
8385 (south), 103 Yagers Lane, Skinners Shoot NSW, 2481. The Area of Environmental 
Concern (AEC) is 45,000 m2 (4.5 ha) within the 128,500 m2 (12.85 ha) property area. This 
document provides information to support a development application for a restaurant and 
artisan food & drink industry as well as associated infrastructure including car packs and 
extensive landscaping of outdoor areas. Some areas of the development are identified for 
future residential development and therefore the site has been assessed as residential. 

1.2. Site Identification 

Table 1 contains property details. Refer to Appendix A for a detailed site plan of the AEC. 
Figure 1 shows the location on the site. 

Property details. 
Feature Description 

Address 103 Yagers Lane, Skinners Shoot NSW, 2481 

Plan Number Lot 7 DP 8385 (north) and Lot 8 DP 8385 (south) 

Local Government Area Byron Shire Council 

Property Area 45,000 m2 

Current Zoning (Ballina SC LEP 
2012) 

RU2: Rural landscape 
DM: Deferred Matter 

Nature of development Restaurant and artisan food & drink industry 
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Site location. Property marked with a red flag. Source: Six Maps Online (NSW Spatial Services, NSW Department of finance and 
Service). 
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1.3. Scope of Works 

The scope of works for this assessment were guided by the OEH (2011), NEPC (2013a - e), 
and AS 4482.1 (2005). This includes: 

1. Undertaking a desktop assessment of landscape features and a review of current and
historical land use with the aim of identifying potentially contaminating activities that
may have occurred in the past;

2. Preparation of a systematic sampling programme to adequately assess whether soil
contamination has occurred within the site;

3. A site assessment of the AEC to extract soil samples, assess site condition and flow
pathways, and to identify contamination indicators;

4. A site assessment of the broader property area to assess site condition and flow
pathways, and to identify contamination indicators;

5. Soil sampling to include one Inter and one Intra lab duplicate.

6. Submission of soil samples to a NATA-accredited laboratory to measure soil
contaminant concentration;

7. Ensuring quality control objectives are achieved;

8. Interpretation of laboratory results in accordance with National Environmental
Protection Council Guidelines (2013a); and

9. Preparation of a Preliminary Site Investigation (PSI) report.

1.4. Objectives 

The objectives of this assessment are to: 

1. Identify potential contamination sources and concentrations of contaminants within
soil; and

2. Assess the risk posed to human health by identified level of soil contamination.

3. Assess the adequacy of information available and determine the need for further
investigations or site remediation.
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1.5. Legislative Framework 

The following legislative acts and guidelines have been referred to during the 
investigation and interpretation processes: 

• Managing Land Contamination: Planning Guidelines - SEPP55 - Remediation of Land

(DPUA & NSW EPA, 1998).

• Section 105 of the Contaminated Land Management Act 1997 (CLM Act) (NSW

Government, 1997a).

• Protection of the Environment Operations Act 1997 (POEO Act), (NSW Government,

1997b).

• Australian Standard (AS 4482.1- 2005) Guide to the investigation and sampling of sites

with potentially contaminated soil (Part 1).

• Australian Standard (AS 4482.2- 1999) Guide to the sampling and investigation of

potentially contaminated soil, Part 2: Volatile substances.

• Contaminated Sites – Sampling Design Guidelines (NSW EPA, 1995).

• Consultants Reporting on Contaminated Land- Contaminated Land Guidelines. (NSW

EPA, 2020).

• National Environmental Protection (Assessment of Site Contamination) Measures

1999 - Amended 2013 (NEPC, 2013).

• Regional Policy for the Management of Contaminated Land (NRRC, 2007).

• Waste Classification Guidelines – Part 1: Classifying Waste (EPA, NSW, 2014).

• Contaminated Sites: Guidelines for NSW Site Auditor Scheme (DECC NSW, 2006).

• Guidelines on the Duty to Report Contamination under the Contaminated Land

Management Act 1997 (DECC NSW, 2015).

• Australian and New Zealand Guidelines for the Assessment and Management of

Contaminated Sites (ANZECC/NHMRC, 1992).

• Guidelines for the Assessment of On-site Containment of Contaminated Soil

(ANZECC, 1999).
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2. Site Condition and Surrounding Environment
2.1. Topography, Geology, Soil Landscape & Hydrogeology 

Table 2 contains a description of the regional topography, geology, soil landscape and 
hydrogeology. The southern half of the property is mapped as Bagotville (ba) soil landscape, 
and the northern half is mapped as Bagotville Variant b (bab). 

Topography, geology, soil landscape & hydrogeology. 

Feature Description 

Topography 

(eSpadev2.2, Google 
Earth 2022) 

Low rolling hills. Slopes are moderately inclined (10–30%).  Slope lengths are 
generally moderately long to long (150–800 m) and slope shapes are either simple 
or waning.  Relief is 40–80 m and elevation is similar. Ridges and crests are narrow 
to moderately broad (100–200 m). Streams are erosional, tributary and integrated. 
This soil landscape is often capped with basalt, particularly in the Blackwall  Range 
area. 

Geology 

(Morand, 1994) 

Bundamba Group: sandstone, siltstone, claystone, conglomerate. McElroy (1962) 
has allocated the relevant areas of the Blackwall Range to the Tabulam Group, in 
which both lithic and quartz sandstones occur. The base of this group is marked over 
much of the area by the Corindi Conglomerate. An identical conglomerate occurs in 
the Broken Head–Suffolk Park area (McElroy 1962). This lithology is often littered 
with white quartz pebbles (“hailstone gravel”) and in some instances is being 
podzolised. 

Hydrology The subject property forms part of the Richmond River Basin in the Clarence-
Moreton Bay GWMA. 

Acid Sulphate Soil No mapped ASS across or adjacent to property. ASS Probability mapping shows L2 
Low probability and H1 High probability located approximately 500 m from northern 
property boundary. 

Table 3 contains landscape features identified during the site investigation and site walkover. 
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Landscape features identified at AEC during site investigation. 
Feature Description 

Fill None. 
Visible signs of 
contamination No visible signs of contamination. 

Vegetation Grazed paddocks, mowed areas, landscaped gardens, and extensive dense regrowth 
through degraded buildings. 

Waste materials 
present Piles of vegetation across site. Waste building materials within degraded buildings. 

Odours No abnormal odours detected. 
Buildings and 
roads The site of the AEC has commercial and residential buildings with sealed driveways. 

Surface water 
quality No natural surface waters on site. Three large dams onsite 2 were inspected and 1 

appears to have poor water quality. 

Springs & wells There are no groundwater (GW) wells on the subject property and there are eleven (2) 
GW wells located within 500 m of the subject property, GW302222 and GW056767 
approximately 500 m to the west of the southern property boundary, and over 1000m 
from the AEC 
(Sources: water.nsw.gov.au, accessed 12/08/2022). See Appendix B. 

Flood potential AEC is above the 1 in 100-year flood, AEC elevation ranges between 15 – 30 m AHD. 

Sensitive 
environment 

There are two sections vegetation mapped as Subtropical Rainforest mapped 
within/partially within the property boundaries and within the AEC. This vegetation is 
also mapped as Areas of High Environmental Value. 

Belongil Creek is approximately 200 m east from AC 
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3. Site & Regional History
3.1. Current Land Use 

Current land use at the site is of mixed agricultural and residential purposes. The north 
grassed section of the property appears to be grazed by cattle rotation and some of the 
old dwellings near to Yagers Lane are used for residency. There are also numerous small 
and large structures recently used for residential purposes as well as several large 
sheds as remnants of the past piggery activities. The site is also scattered with landscaped 
gardens and informal horticultural rare fruit tree plantings. 

3.2. Site Walkover 

The site was investigated on Tuesday 26th July 2022 by Zachary Lyons and Jeffery Presbury. 
The proposed development location was identified on-site. The AEC has a mixture of grassed 
paddocks, degraded piggery sheds, sealed roadway, small and large dwelling structures, and 
dense vegetation stands. The piggery has not been operational for over 25 years and 
associated structures have been left unmaintained. Absence of piggery operations has led to 
the site being revegetated in overrun in some places by both native and invasive vegetation. 
The structures across the site are generally degraded with some visible attempts to retore to 
repurpose infrastructure.  

The piggery sheds and several other buildings are identified as asbestos board roofs. The 
asbestos roofing appears to be in an intact state. Other small stacks of asbestos board are 
located inside the far eastern sheds. Client has informed that the asbestos material in the 
roofs and within sheds will be professionally removed prior to other developmental works 
commencing. Site walk over and soil sampling did not reveal any stray pieces of potential 
asbestos containing material across the site. Other small dwelling have corrugated iron roofs 
and many of the large buildings have corrugated iron clad walls.  

There were no signs of dead grass, odours, spills or other possible signs of contamination 
within or surrounding the AEC. The land use surrounding the subject property is primarily  rural 
agricultural with some commercial and residential purposes. The areas north and west of the 
subject property appear to be primarily residential dwellings on large rural lots with likely cattle 
grazing. To the east appears to be commercial buildings with carparks. Adjacent to the south 
is a disused railway line followed by dense vegetation before abutting Bungalow Road. Further 
to the west over the railway line is Hayters Hill Nature Reserve.  

3.3. Dip Sites 

No registered dip sites are located on the subject property, two (2) registered dip sites are 
located within 2 km of the AEC. Hayters Hill dip site located approximately 700 m south of the 
AEC; and Skinners Shoot Dip site located approximately 770 m north of the AEC. The 
topography/relief of the AEC in relation to the dip sites is not conducive to pathways of 
contamination via drainage and the likelihood of land contamination via dip sites is Low. For 
Dip sites are located within the area surrounding the property see Appendix C. Refer to Table 
4 for details of the dip sites within 2 km of the site.  
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Dip site locations and details (NSW DPI, www.dpi.nsw.gov.au/agriculture 
08/06/2022). 

Feature Description 

Dip Name Hayters Hill Skinners Shoot 
Distance & orientation to 

AEC 700 m S 770 m N 

Road Old Bangalow Road Yagers Lane 
Status Decommissioned Decommissioned 

Lease expiry date 30/09/2001 30/04/2005 

Dip bath status/content Capped Capped 

Chemicals used 
Arsenic, DDT, Dioxathion, 

Ethion, Ethion Chlordimeform, 
Amitraz 

Arsenic, DDT, Dioxathion, 
Dioxathion Ethion, Ethion, 

Ethion Chlordimeform, Amitraz 

3.4. Surrounding Land Use 
The neighbouring land use of RU2 Rural Landscape and DM Deferred Matter surround the 
subject property to the north, east and west boundaries. The wider area surrounding the 
property contains in addition C2 Environmental Management, and C1 National Parks and 
Heritage Reserve. Table 5 presents surrounding land use zoning. 

Surrounding land use. 
Orientation Land Use 

North RU2 Rural Landscape 
South DM Deferred Matter 
East RU2 Rural Landscape 
West RU2 Rural Landscape 

3.5. Previous Titles 

A prior Title search was conducted via the NSW Land & Property information website for the 
subject property (Table 6). 

Title search details. 

Lot A (north) Lot B (south) 
Current title 
(2021) 

Lot 7 DP 8385 Lot 8 DP 8385 

Previous titles 7/8385 8/8385 

3.6. Review of Aerial Photographs 

Aerial photographs from 1958 to 2021 were reviewed and summarised to investigate previous 
land use within the AEC and the surrounding vicinity. Table 7 contains a summary review of 
historic aerial photographs for the subject property and surrounding land. (See Appendix C 
for historical images). 
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Summary of historic aerial photographs. 

Date Source Description 

12/10/1958 NSW Historical 
Imagery 

The photograph is black and white and of poor quality. 
The site is cleared of native vegetation within the AEC and 

surrounding environment. Vegetation currently mapped as 

rainforest is present in pictures. There are structures visible 

within and directly surrounding the AEC. Three large piggery 

sheds are visible. The surrounding land is largely undeveloped 

with few structures. 

22/09/1966 NSW Historical 
Imagery 

The photograph is black and white and of average quality. 
A dam is visible to the north of the piggery sheds. The 

surrounding land is largely undeveloped and used for grazing. 

Dwelling at the end of Yagers Lane is visible 
12/08/1971 NSW Historical 

Imagery 
The photograph is black and white and of good quality. 
The site remains largely unchanged. Three dams are clearly 

visible, two north of sheds and one to the south The surrounding 

land is largely unchanged and used for grazing 

03/04/1979 NSW Historical 
Imagery 

The photograph is black and white and of good quality.  
The site remains largely unchanged. Two northern dams have 

been joined and a second north dam is being constructed. Two 

dams are now visible to the south. The surrounding land is 

largely unchanged and used for grazing. Bare earth is visible. 
25/07/1991 NSW Historical 

Imagery 
The photograph is colour and of high quality 

Three large new sheds are visible over the top of previously 

disturbed lands. For a total of six piggery sheds which are 

present at site in current day. Effluent and run off treatment 

system tank are visible in proximity to sheds. Site appears 

significantly ‘greener’ than surrounding lands, suggesting 

irrigation. 
22/04/1997 NSW Historical 

Imagery 
The photograph is colour and of high quality.  
Structures at top of driveway into site appear to have been 

demolished.  

11/2006 Google Earth The photograph is colour and of moderate quality. 
The site remains unchanged. 

10/2009 Google Earth The photograph is colour and of high quality.  
The site remains largely unchanged. Vegetation regrowth and 

building abandonment is evident. A large development is being 

constructed to the south east of subject property. Yagers 

Lane roadway has been significantly altered and upgraded.  
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Date Source Description 

07/2014 Google Earth The photograph is colour and of good quality (night time). 
Revegetation across site is continuing with planting likely. 

Northern paddock area appears to be still grazed keeping back 

much of the regrowth. 

 04/2017 Google Earth The photograph is colour and of good quality.  
Hard lines of structures have disappeared into vegetation. 

Degradation of infrastructure is significant. A small structure has 

appeared east of the main rainforest classed vegetation. 

08/2020 Google Earth The photograph is colour and of good quality. 
The site remains unchanged. Vegetation continues to colonise 

site. 

10/2021 Google Earth The photograph is colour and of good quality.  
The southern portion of the site from the rainforest class 

vegetation down has mostly been recolonised by vegetation. 

The northern paddock area is still grazed. Several residential 

buildings have been constructed in proximity to the subject 

property 

3.7. Historical Land Use 

The two lots comprising of the AEC for the proposed development site remained visibly 
unchanged from 1956 and 1966. The piggery was then expanded with additional sheds, dams, 
and effluent treatment system until approximately 1991. Since then the has been used for 
some residential purposes and cattle grazing. The infrastructure has significantly degraded 
overtime and been revegetated and recolonised by various vegetation. There was significant 
commercial  agricultural use prior to 1997 and consistence low intensity grazing use to present 
day. 

Asbestos containing materials is present on the roofs of piggery sheds and other structures, 
many of which were likely built prior to 1958 and have remained mostly unchanged. No 
asbestos containing material was identified outside of the sheds on or within the soil. 

Agricultural chemicals that present the greatest contamination risk were those commonly used 
in the 1940s to 1980s and may have been used within and surrounding the AEC. These 
include pesticides, fungicides, herbicides and fertilisers that contain toxic contaminants such 
as arsenic pentoxide, lead arsenate, cadmium, mercury, organo-chlorines, DDT, dieldrin and 
organo-phosphates (Schedule 1, NRRC, 2007). 

Contaminants of potential concern include pesticides and metals from agricultural practices 
and metals from structures. Due to the previous land use at the property, the likelihood of land 
contamination within the AEC via past agricultural/commercial land use is moderate. 
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4. Assessment Criteria
The key assessment criteria adopted in the assessment of contamination is the National 
Environmental Protection (Assessment of Site Contamination) Measure 2013 (NEPC, 2013a). 
Schedule B1 provides contaminant exposure levels which can be used to assess risk of 
contamination to human and ecological receptors. Health investigation levels (HILs), Health 
Screening levels (HSLs), Ecological Screening Levels (ESLs) and Ecological Investigation 
Levels (EILs) may be adopted from the measure to determine the likely human and ecological 
health impacts of contamination and any further investigation required. 

HILs provide assessment criteria for indicators of risk and therefore are important for 
determining immediate risk to human health. HILs have been developed for a range of metals 
and organic substances and assess risk via all relevant pathways. HILs are relevant to 3 m 
below the surface for residential use. HSLs are applicable to assessing human health risk 
through inhalation, ingestion or direct contact pathways and are site dependent. ESLs provide 
screening levels to assess the risk of organic substances to terrestrial ecosystems. This 
assessment criteria will be used as a reference to indicate the potential for soil contamination. 

4.1. Summary of CoPC 

A site assessment was undertaken to determine the likelihood of COPC within the AEC. The 
site contains several structures and has been used historically for commercial/residential 
purposes. No further evidence of other contaminating activities was identified during the site 
assessment and from review of historical aerial imagery dating back to 1958. 

COPC are: 

• Heavy metals including Aluminium, Arsenic, Beryllium, Boron, Cadmium, Chromium
(VI), Cobalt, Copper, Lead, Manganese, Mercury (inorganic), Nickel, Selenium and
Zinc; and

• Organochloride and organophosphate pesticides.

4.2. Adopted Assessment Criteria 
The assessment criteria are sourced from NEPM Schedule B1 (NEPC, 2013a). Assessment 
criteria are based on HILs for Low Density Residential (HIL-A) and Generic EILs for Urban 
Residential and Public Open Space (EIL-URPOS) (Table 8). HIL-A includes residential land 
use with garden/accessible soil (home grown produce <10% fruit and vegetable intake, (no 
poultry). 
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 Health Investigation Level Assessment Criteria (Residential A- (HIL-A) and 
Ecological Investigation Levels Assessment Criteria (Urban Residential and Public 

Open Space) (EILs-URPOS). 

Substances Health Investigation Level 
(HIL) 

Column A 
(mg/kg) 

Ecological Investigation Level 
(EILs) Urban residential and open 

public spaces 
(mg/kg) 

Metals/Metalloids 

Arsenic 100 100 

Beryllium 60 
Boron 4500 
Cadmium 20 
Chromium (III) 100 470 
Cobalt 100 
Copper 6000 80 

Lead 300 1100 

Manganese 3800 
Mercury (inorganic) 40 
Nickel 400 15 
Selenium 200 
Zinc 7400 190 

Pesticides 
DDT+DDE+DDD 240 180 
Aldrin + Dieldrin 6 
Chlordane 50 
Endosulfan 270 
Endrin 10 
Heptachlor 6 
HCB 10 
Methoxychlor 300 
Chlorpyrifos 160 
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5. Conceptual Site Model
A Conceptual Site Model (CSM) was prepared to identify pathways and receptors of CoPC 
within the AEC. The AEC is defined as a 45,000 m2 (4.5 ha) area which encompasses the 
proposed building area, potential produce growing area, and future developmental areas 
where receptors are most likely to be affected by potential contamination. Table 9 shows 
information on the AEC and the CoPCs which were tested at the site. Some of the potential 
pollutants persist in the soil while others break down over time. Due to the soil type and 
geology of the AEC, it is considered that most agricultural chemicals, including arsenic and 
organo-chlorine pesticides such as aldrin/dieldrin, are likely to be concentrated within the top 
150 mm of soil (NSW EPA, 1997). Such pollutants have the potential to be transported off-site 
with soil during surface flow events. 

AEC, Contaminants of Potential Concern (CoPCs), Sources and Transport 
mechanisms. 

AEC CoPC Primary 
Sources 

Secondary 
Sources 

Transport 
Mechanisms 

D
ev

el
op

m
en

t A
re

a 

Metals Metals 
associated with 
agricultural, and 
horticultural 
chemicals, 
structures and 
machinery. 

(0-4 m) 

Migration of 
contaminated 
soil and water. 

Soil and contaminant 
particle movement – 
walking, digging, wind, 
water erosion. 

Pesticides 
(organo-
chlorines & 
organo-
phosphates) 

Pesticides, 
fungicides, and 
herbicides used 
in agricultural 
applications. 

(0-150 mm) 

Migration of 
contaminated 
soil and water. 

Soil and contaminant 
particle movement – 
walking, digging, wind, 
water erosion. 

5.1. Sensitive Receptors and Pathways 

The area of investigation is within a location used in the past for commercial agricultural use 
as well as residential activities. An application will be submitted to Council for development 
approval for a new restaurant and artisan food & drink industry as well as associated 
infrastructure including car packs and extensive landscaping of outdoor areas. The site may 
also have future residential land use. Therefore, in order to be conservative the site was 
assessed as land use scenario ‘A’ Residential for contaminant exposure risk assessment. 
This land use presents the highest opportunities for soil contact. Sensitive receptors have 
been identified within the vicinity of the site and include; residents, workers, patrons, visitors, 
and wildlife. 
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5.2. Sensitive receptors 

Future sensitive receptors have been identified at the site: 

• Future construction personnel during excavation work;

• Residents, staff and visitors;

• Commercial/Residential dwellings surrounding the site; and

• Ecological receptors in proximity to the site.

5.3. Potential exposure pathways 

Contamination has been identified as being potentially present in soil within the AEC due to 
past activities. The CoPCs have been identified. Exposure pathways of contaminants in soil 
include direct contact and ingestion through produce grown on site, dust inhalation, or eating 
of soil. Table 10 provides a risk assessment of potential exposure pathways for receptors at 
the site. 

Receptor and pathway risk assessment. 

Source Pathway Risk 

Contamination from 
historical land use 

H
um

an
 h

ea
lth

 

Ingestion of soil and 
inhalation of dust 
particles. 

Minor risk. Soil particles may be directly 
ingested, particularly by young children. 
Inhalation exposure associated with 
particulates are considered of less 
significance than direct ingestion of soil. 

Inhalation/Vapour 
intrusion 

Minor risk. Some pesticide chemicals are 
semi-volatile but given the time period 
after the contamination event, the majority 
of semi-volatile chemicals would not be 
present. 

Dermal absorption Minor risk. Dermal absorption of 
chemicals is low. 

Ec
ol

og
ic

al
 Surface runoff to 

waterways. Infiltration 
to groundwater. 

Low risk.   Intermittent Watercourse and 
dam within proximity to the site. Client 
knowledge of functioning windmill water 
bore site, southwest of AEC. 
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6. Sampling, Analysis and Quality Plan

A Sampling, Analysis and Quality Plan (SAQP) has been developed for the site using the Data 
Quality Objectives (DQO). DQO are defined using a 7-step planning approach which provides 
type, quality and quantity of data required to assess the environmental condition of the site. 
This process defines the project requirements (NEPM 2013, Schedule B2, AS 4482.1 2005). 

The 7 steps include: 

1. State the problem
2. Identify the decision
3. Identify inputs to the decision
4. Define boundaries of the study
5. Develop a decision rule
6. Specify acceptable limits on decision errors
7. Optimise the design for obtaining data

6.1. State the problem 

The AEC identified that the site needs to be confirmed as suitable for its intended use. 
Contamination may be present from past land use practices including metals and pesticides 
from agricultural activities. These contaminants pose a threat to the health of residents, visitors 
and workers. Areas with soil contaminant levels above the HIL-A (Residential) and EIL 
(URPOS) require exclusion or remediation. 

Evidence is required to confirm the site does not pose an unacceptable risk to human health 
or the environment and that the site is suitable for its intended use.  

6.2. Identify the decision 

Surface soil sampling and analysis will be undertaken to confirm the presence or absence of 
contaminants within the AEC. Soil sampling analysis results are required to be below the HIL 
A and EIL (URPOS) to confirm whether the site is suitable for its intended use. If contamination 
is identified, then the extent will be assessed to provide management and remediation actions. 

6.3. Identify inputs into the decision 

Inputs into the decision include: 

• The historical/background site information listed in Section 3;
• Guideline documents listed in Section 1;
• Data collected during field assessments and observations of site conditions;
• Outcomes of QA/QC assessment made in Section 8; and
• Results from the soil sampling measure against assessment criteria in Table 8.

6.4. Define boundaries of the study 

The investigation boundaries will be defined as the AEC identified as the proposed 4.5 ha 
development area (AEC) at Lot 7 DP 8385 (north) and Lot 8 DP 8385 (south), 103 Yagers 
Lane, Skinners Shoot NSW, 2481. 
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Refer to Appendix A for locations. Surface sampling will be used to detect contamination 
hotspots. Sampling will determine the horizontal extent of any contamination. 

6.5. Develop a decision rule 

Data obtained from laboratory analysis and field assessment will be assessed against the 
adopted exposure risk assessment criteria (Table 8). Laboratory data will be accepted if it has 
passed the QA/QC assessment (Section 8). 

Decision Rules 

• If soil contaminant concentrations are below the adopted assessment criteria, then soil
contamination exposure risk is considered acceptable.

• Sites with soil contaminant concentrations exceeding exposure limit assessment
criteria (HIL A) will be considered to be contaminated.

• Soil management and/or remediation will be required to reduce exposure risk where
soil contamination is unacceptable.

6.6. Specify acceptable limits on decision errors 

Decision errors may occur when sampling programs do not adequately detect the variability 
of a contaminant across the site. Measurement errors occur due to deficient collection and 
analysis of data. 

Two types of decision errors are: 

• Deciding that soil contamination on the site poses an acceptable risk for the intended
land use when it does not; and

• Deciding that contamination on the site poses an unacceptable risk for the intended
land use when it does not.

This assessment aimed to conclude with a 95% probability that analysis of field and soil 
sampling results in AEC do not present an unacceptable risk and that risk is not assumed 
unless a 90% probability is applied to that decision. 

Soil was assessed against the following points which will quantify tolerable limits on decision 
errors: 

• Comparison of the 95% upper confidence limit of the arithmetic mean concentration
(95% UCL values) of each contaminant to the nominated site criterion;

• No individual soil sample result shall have a concentration that exceeds 250% of the
criterion;

• A normal distribution will only be applied if the coefficient of variance is not greater than
1.2; and

• The standard deviation of a sample population should not exceed 50% of the
nominated criteria.
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Assessment and analytical methods used in the assessment were based on qualified and 
experienced staff using QA and QC procedures. Sampling QA and QC can be found in 
Section 8 of this document. Data Quality Indicators (DQI) are listed in Tables 13, 14, 15 and 
16. 

6.7. Optimise the design for obtaining data 

The data optimisation was achieved by the following guidelines: 

• NEPM (2013)

• OEH (2011)

• AS 4482.1 (2005)

• AS 2282.2 (1999)

Sample methodology and rationale has been documented in Section 7. Systematic sampling 
will be undertaken at the site. Sampling will be taken at surface to assess horizontal extent. 
Data will be optimised by using QA and QC procedures. Sampling QA and QC can be found 
in Section 8 of this document. Data quality indicators (DQI) are listed in Tables 13, 14, 15 
and 16. This includes using NATA accredited laboratories. 
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7. Sampling Methodology
7.1. Sampling & Analysis Rationale 

The historical use of the land suggests that the greatest risk of contamination is metals and 
pesticides from commercial agriculture activity, and residential land uses, particularly those 
chemicals that were commonly used in NSW during the 1940s to 1980s in agriculture and 
piggeries. Asbestos and metals may also be present from structures. The area that presents 
the greatest risk of human contact with contamination is within the AEC. Most agricultural 
chemicals, pesticides, asbestos and metals tend to concentrate in the topsoil and thus it is 
considered only the top 150 mm of soil be sampled in accordance with AS4482.1-2005. Soil 
sampling was undertaken by Zachary Lyons and Jeffery Presbury on Tuesday the 26th of July 
2022. Weather conditions at the time were sunny and rain prior to assessment. Appendix E 
contains the sampling methodology. Site photographs are presented in Appendix F. 
Appendix G contains a summary of results and Appendix H contains signed chain-of-custody 
forms acknowledging receipt date and time, and identity of samples. Appendix I contains 
consultant insurances.  

7.2. Sampling Design 

The sampling regime was based on the requirements of NSW EPA (1995) and AS4482.1-
2005 using a systematic grid sampling pattern, in direct reference to Procedure A – Number 
of sampling points required for hot spot detection (NSW EPA, 1995). Refer to Table 11 
for details on the sampling regime for the AEC. 

Details on the sampling regime. 
Feature Description 

AEC Land area (m2) 45,000.0 m2 

Minimum number of sampling points required 
(NSW EPA, 1995) 

45,000 m2 = 52 

Sampling points employed 52 

Sample point interval (grid size) (m) 28 

Hotspot diameter (m) 33 

Confidence level 95% 

A systematic grid and plan were drafted for the 45,000 m2 AEC. 52 samples were taken from 
within the AEC to assess the risk of contaminants from agricultural and residential chemicals, 
and metals which may be present in the proposed development location. A total of 52 grid 
sub-samples were collected and analysed individually (Table 12). 6 duplicate samples were 
collected and analysed through inter and intra laboratory assessments for quality assurance 
(Table 13). One sample (11X) was analysed for soil characterisation (Total Organic Carbon, 
Iron, pH, Clay content, Exchangeable Ca, K, Mg and Na, and Cation Exchange Capacity) To 
undertake EIL calculations. 

Sample details. 
Sample zone Sample 

description 
No. of 

samples 
Analysis Sample ID 

45,000 m2 AEC Systematic grid 52 Metals & 
pesticides 

1- 52

45,000 m2 AEC Duplicates 6 Metals & 
pesticides 

1X, 11X, 21X, 31X, 41X, 51X 
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8. Investigation QA/QC Evaluation

Tables 13, 14, 15 and 16 present summaries of the field and laboratory investigation QA/QC 
evaluation and include Data Quality Indicators (DQI) required to be achieved to ensure quality 
of data. 

Investigation DQIs. 

Precision Precision is measured by the reproducibility of the data under different 
conditions. The laboratory results and sampling techniques will be 
assessing the Relative Percent Difference (RPD) of duplicate samples 
(Table 16). 

Accuracy Accuracy assesses any bias in the analysis techniques. The laboratory 
data compared to the QA/QC presented in Tables 15 and 16. 

Representativeness Representativeness ensures that sample data represents the 
characteristics of the environmental condition. Samples will be collected 
on a representative bases by collecting and adequate number of samples 
in each location to characterise the site correctly (Table 14). 

Comparability Comparability expresses the confidence of each data set. Consistent 
technique will be used to collect samples and analyse samples (Tables 
14, 15 and 16). 

Completeness Completeness defines the percentage of measurements taken which are 
considered valid. The validation sampling design and collection methods 
will ensure sufficient data is collected (Table 14). 

Sensitivity Sensitivity expressed the appropriateness of the laboratory assessment. 
The LOR will be compared to the adopted criteria (Table 8). 

Investigation Field QA/ QC program. 
Criteria Objectives/DQI References Evaluation/ 

Comments 
Historical evaluation/ 
desktop study 

Determine past and present land 
use activities that present 
contamination risk. 

Aerial photographs, 
and communication 
with owner. 

Objective 
achieved. 

Soil 
Sampling Design 

Soil sampling protocol for site 
investigation will detect 
contamination within the AEC. 
Systematic sampling in AEC. 

NSW EPA (1995) 
NEPC (2013b) 
Schedule B2 
OEH (2011) 

Objectives 
achieved. 

Site Assessment Investigate signs of 
contamination. 
Assess potential contaminant 
pathways. Use qualified and 
experienced staff. Ensure all QA 
protocol is followed. 

NEPC (2013b) 
Schedule B2 
OEH (2011) 

Contamination 
indicators 
assessed. 
Objectives 
achieved. 
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Investigation Field Sampling QA/ QC program. 
Criteria Objectives/DQI References Evaluation/ 

Comments 

QA/QC 
Soil 
Sampling Procedure 

QA/QC 
Soil 
Sampling Procedure 

No cross contamination between 
samples Decontamination 
procedure – New disposable 
gloves used to collect samples; 
spade decontaminated between 
each sampling location. Sampling 
equipment washed with phosphate 
free detergent and rinsed with 
distilled water for each sampling 
location. Rinsate samples taken 
and analysed. Samples 
individually stored in clean 
sampling containers provided by 
SGS. 
Ensure the proper recording of 
sample date, locations and 
sampler. 
Minimise holding times, temporal 
and operator influences. Samples 
stored on ice on the day and sent 
immediately to the laboratory for 
delivery the following day. Ensure 
chain-of-custody procedure. 

Field inter and intra laboratory 
duplicates – Divide a single field 
sample into two separate samples 
and send half to the main 
laboratory and half to another 
laboratory. 2 duplicate samples 
assessed per 20 samples. Assess 
precision of the data by calculating 
the Relative Percent Difference 
(RPD) using the following formula: 

RPD (%) = Co - Cd 

  Co + Cd 
Where:  
Co = Analyte concentration of the 
original sample 

Cd = Analyte concentration of the 
duplicate sample 

Nominal acceptance criteria of 
30% to 50% RPD will be used for 
field intra laboratory duplicates. 
This may not always be achieved 
due to heterogenous soil or fill 
and/or low analyte concentrations. 
These factors will be taken into 
consideration when assessing 
intra-laboratory duplicates. 

AS 4482.1 
(2005). 

AS 4482.2 
(1999). 

Objective achieved 
during sampling. 

Objective achieved for 
sampling. Duplicates 
taken and analysed. 

RPD for multiple 
samples were above 
acceptance criteria in 
some inter and intra lab 
duplicates due to very 
low analyte 
concentrations.  
Both laboratories’ 
results were often only 
just above the LOR, 
showing some 
differences in analysis 
methodology. This is 
still within acceptable 
levels.  
RPD values ranged 
between 0.00 and 
190.24 

x 200 
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Investigation laboratory QA program. 
Criteria Objectives/DQI References Evaluation/ 

Comments 
Testing Accreditation Maximise data quality by using 

NATA accredited laboratories. 
SGS Sydney 
(NATA 
accreditation No. 
NATA # 2562 Site # 
4354. 
Envirolab Sydney 
(NATA 
accreditation No. 
NATA # 2801 Site # 
2894. 

Laboratory 
employs full QA 
procedures 

Laboratory QA/QC Laboratory duplicates - 1 
duplicate sample in every 10 
samples are analysed to 
provide information to ensure 
analytical precision. 
Laboratory control sample - A 
reference sample of known 
concentration is analysed in the 
batch to ensure analysis 
precision.  
Spiked samples - A field 
sample is spiked with a known 
concentration of the analyte of 
concern to evaluate analytical 
techniques. 
Method blanks - An aqueous 
solution which is free from 
contamination is added to the 
reagents and carried through 
the analysis procedure to 
ensure no contamination has 
occurred during the analysis 
process. 
Surrogate standard/spikes - 
Surrogate compounds are 
spiked into blanks, standards 
and samples to evaluate the 
analysis process. 

Laboratory QA 
results were 
checked and 
retained. 

8.1. QA/QC Summary 

Appropriate QA and QC procedures were carried out during field sampling and laboratory 
analysis to meet data quality objectives. 
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9. Results & Interpretation

The results of the soil analyses from this investigation were compared with the Health 
Investigation Levels (HILs) in the Schedule B(1) Guideline on the Investigation Levels for Soil 
and Groundwater using column A ‘Residential’ as a conservative measure (Table 7) (NEPC, 
2013a) and EILs (URPOS). A summary of laboratory results compared to the guideline levels 
is presented in Appendix G. Laboratory analysis results are contained in Appendix J. All 
individual samples (1 -52) were analysed for metals and pesticides.  

9.1. Analytes Metals 

All metals were below the HILs for ‘Residential A’ Development Refer to Appendix J for the 
soil analysis results. However, the PSI identified zinc and copper concentrations that exceed 
adopted EILs for URPOS limits in 3 of the sampling sites, see Appendix A for sample 
locations. 

9.1.1 Zinc 

Zinc concentrations within the 52 soil samples collected during the PSI ranged from 3 mg/kg 
to 460 mg/kg. No samples exceed the HIL for Residential A development guideline value of 
7,500 mg/kg. 3 soil samples (29, 30, and 46) contained 460 mg/kg, 290 mg/kg and 300 mg/kg 
of zinc respectively. These levels are above the adopted EIL guideline value of 190 mg/kg. 1 
Sample (29) exceeded 250% (475 mg/kg) of the EIL guideline value. 

A CSM and further risk assessment has been conducted for potential receptors at the site. 
The location of elevated zinc at the site has been mapped in Appendix A. Elevated 
concentrations 290 mg/kg to 460 mg/kg are present adjacent to disused piggery grain sheds 
and near to the southern dam wall  above the EIL level. Zinc in these locations does not 
present a risk to ecological receptors at the site. They are isolated locations which have very 
low ecological value. The proposed development plans to install driveways and footpaths over 
the 2 samples in proximity to piggery grain shed and grassed paths and landscaping over the 
sample in proximity to dam wall. 

Zinc exists across the AEC at concentrations averaging around 59.1 mg/kg (Appendix G). 
According to the USEPA Ecological Soil Screening Levels for Zinc (2007) earthworms and 
invertebrates have individual EIL of zinc ranging from 85 mg/kg to 1,059 mg/kg with the 
majority of species being able to tolerate concentrations well above 300 mg/kg zinc. 
Herbivores and carnivores are well adapted to zinc soil levels up to 6,800 mg/kg, 10,000 mg/kg 
respectively. Highly sensitive ecological species are not expected to be present at the site. 
Therefore, potential ecological receptors which may be present within the AEC are unlikely to 
be affected by zinc levels at the site. Following proposed development works the AEC will 
remain stabilised either as concreted areas, gravelled paths and roadways, or well grassed 
and landscaped areas, this reduces risk of zinc migrating to downstream receptors. 

9.1.2 Copper 

Copper concentrations within the 52 soil samples collected during the PSI ranged from 1.1 
mg/kg to 100 mg/kg. No samples exceed the HIL for Residential A development guideline 
value of 6000 mg/kg. 1 soil sample (46 100 mg/kg) contained a concentration of copper above 
the adopted EIL guideline value of 80 mg/kg. 
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A further risk assessment and CSM has been conducted for potential receptors at the site. 
The location of elevated copper at the site has been mapped in Appendix A. An elevated 
concentration of copper of 100 mg/kg is located in proximity to the southern dam wall. Copper 
in this location does not present a risk to ecological receptors at the site. This is an isolated 
location which has very low ecological value. The proposed development plans to install 
concrete and grass paths as well as landscaping over the sample in proximity to dam wall. 

Copper exists across the AEC at concentrations averaging around 10.7 mg/kg (Appendix G). 
According to the USEPA Ecological Soil Screening Levels for Copper (2007) earthworms and 
invertebrates have individual EIL of copper ranging from 6 mg/kg to 873 mg/kg with the 
majority of species being able to tolerate concentrations well above 100 mg/kg copper. 
Herbivores and carnivores are well adapted to copper soil levels up to 1,100 mg/kg, 560 mg/kg 
respectively. Highly sensitive ecological species are not expected to be present at the site. 
Therefore, potential ecological receptors which may be present within the AEC are unlikely to 
be affected by elevated copper levels at the site. Following proposed development works the 
AEC will remain stabilised either as concreted areas, gravelled paths and roadways, or well 
grassed and landscaped areas, this reduces risk of zinc migrating to downstream receptors. 

9.2. Pesticides 

A range of organochlorine and organophosphate pesticides were investigated. Analytical 
results from all samples (52 samples, 3 duplicates) returned non-detectable concentrations 
for all pesticide analysis. Refer to Appendix G and J for the soil analysis results. 
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10. Conclusion & Recommendations

The AEC located at 103 Yagers Lane, Skinners Shoot, NSW, 2481 is currently used for 
residential purpose. There are a predominantly agricultural and residential with some 
commercial or infrastructure land uses in proximity to the proposed development site. There 
are several past commercial agricultural buildings located within the AEC. Agricultural 
activities were practiced surrounding and within the development site since the 1950s with 
piggery activities finishing around the 1990s. There were no odours, stains, burn patches or 
other evidence of contamination within or surrounding the AEC. No other visible contamination 
indicators were identified within and surrounding the AEC. Sampling was conducted 
surrounding the proposed development envelope. 

All metals were below the HILs for ‘Standard’ Residential A Development. The investigation 
has established that zinc and copper levels are present within the AEC exceeding the adopted 
EILs.  

Zinc was below the HIL-A guideline levels and above EIL guideline levels at 3 locations across 
the site. Zinc at the site averaged 51.9 mg/kg well below the EIL Level of 190 mg/kg. The CSM 
of the source is considered to have occurred from past agricultural use and degradation 
building materials such as zinc coated cladding/roofing. There are no pathways for movement 
and no sensitive ecological receptors. A risk assessment has concluded that the likely 
ecological receptors at the site will not be affected by zinc levels remaining at the site. 
Therefore, the EILs and the impact of zinc on the proposed land prior and following the 
proposed development is deemed negligible and are not applicable to this site. 

Copper was below the HIL-A guideline levels and above EIL guideline levels at 1 location 
across the site. Copper at the site averaged 10.7 mg/kg well below the EIL Level of 80 mg/kg. 
The CSM of the source is considered to have occurred from past agricultural use and 
degradation of infrastructure. There are no pathways for movement and no sensitive 
ecological receptors. A risk assessment has concluded that the likely ecological receptors at 
the site will not be affected by copper levels remaining at the site. Therefore, the EILs and the 
impact of copper on the proposed land prior and following the proposed development is 
deemed negligible and are not applicable to this site. 

Given the nature of the proposed development and the results of laboratory analysis, the risk 
of soil contamination to human health and environmental receptors is deemed low across the 
site at this time. 
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Appendix A. Site Mapping 
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Appendix B. Groundwater Well Locations 
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Appendix C. Dip Site Locations
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Appendix D. Historic Imagery 

Plate A (12/10/1958) 
Aerial View: Spatial 
viewer, 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle. 

Plate B (22/0/1966) 
Aerial View: Spatial 
viewer, 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle.  

Plate C (12/08/1971) 
Aerial View: Spatial 
viewer, 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle. 
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Plate D (03/04/1979)  
Aerial View: Spatial 
viewer, 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle.  

Plate E (25/07/1991)  
Aerial View: Spatial 
viewer, 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle.  

Plate F (22/04/1997)  
Aerial View: Spatial 
viewer, 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle.  
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Plate G (11/2006)  
Aerial View: Google 
Earth: 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle. 

Plate H (09/2011)  
Aerial View: Google 
Earth: 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle.  

Plate I (04/2014)  
Aerial View: Google 
Earth: 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle. 
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Plate J (04/2017)  
Aerial View: Google 
Earth: 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle. 

Plate K (16/2020) 
Aerial View: Google 
Earth: 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle.  

Plate L (06/2021) 
Aerial View: Google 
Earth: 103 Yagers 
Lane, Skinners Shoot, 
NSW, 2481. AEC red 
circle.  
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Appendix E. Sampling Methodology 
Soil sampling methodology & procedures for soil sampling are as follows: 

• Sampling equipment is to be decontaminated immediately prior to sampling, then
decontaminated again after extraction of every individual sample;

• Industry standard field tapes, GPS, compasses and maps are to be used to identify
and record each of the sample stations;

• Latex or rubber protective gloves are to be used during all soil sampling procedures.
• A hand operated auger or trowel is to be used to collect soil samples at required

depths in accordance with AS 4482.1 (2005) sections 7.3.3 and 7.3.5 (a);
• A split spoon sampler can be used during deep profile sampling or the drilling of well

boreholes;
• A backhoe may be used for collecting samples from excavated areas;
• Samples are to be immediately placed in a labelled (using permanent waterproof

marker) sample jar;
• Samples are to be stored in a cooler with ice in accordance with AS4482.1 (2005)

section 7.4.2, and transported to a NATA certified laboratory as soon as practicable,
• A dated and signed chain of custody form, listing all samples from the site including

the names of investigators and samplers, is to accompany the samples to the
laboratory; and

• All individual samples shall be logged during sampling and observations and weather
recorded along with sampler’s name, date and time of each sample extraction in
accordance with AS 4482.1 (2005) section 7.6.

NOTE: Samples should be delivered as soon as practicable to a NATA certified laboratory 
and stored in a refrigerator if they are not delivered to the analytical laboratory the same day 
that they are collected. Chain of Custody forms must be completed upon submission of the 
samples to the laboratory, and copies of forms must be retained by the site supervisor. 

Decontamination of equipment followed the procedures outlined in AS 4482.1 (2005) section 
7.5.6, and involved the following: 

• Removal of excess soil with a dry scrubbing brush;
• Washing of equipment in fresh water + detergent using a clean scrubbing cloth;
• Rinsing of equipment in fresh water containing detergent using a scrubbing brush;
• Washing of equipment in fresh water;
• Rinsing of equipment in fresh water; and
• Drying of equipment with a disposable cloth towel, then air-dried prior to use.

Analysis of samples to be conducted by NATA accredited Laboratory. All necessary Personal 
Protection Equipment shall be used by soil sampling personnel. 
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Appendix F. Site Photographs 

Plate M (26/07/22) 
View east, across 
AEC from sample 2 
within AEC. 

Plate N (26/07/22) 
View southeast, 
across AEC from 
sample 12 within 
AEC. 
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Plate O (26/07/22) 
View west, across 
AEC from sample 40 
within AEC. 

Plate P (26/07/22) 
View northwest, 
across AEC from 
sample 52 within 
AEC. 
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Plate Q (26/07/22) 
View northwest, 
across AEC from 
sample 50 within 
AEC. 

Plate R (26/07/22) 
View north, across 
AEC from sample 29 
within AEC. 

Plate S (26/07/22) 
View north, across 
AEC from sample 9 
within AEC. 
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Plate T (26/07/22) 
View northwest, 
across AEC from 
sample 38 toward 
sample 28 within 
AEC. 

Plate U (26/07/22) 
View south, across 
AEC from sample 19 
toward sample 29 
within AEC. 



Preliminary Site Investigation Report – 103 Yagers Lane, Skinners Shoot, NSW, 2481 

        Page 46 of 56 

Appendix G. Summary of Results 

Contaminants of Concern (mg/kg) 
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Assessment Criteria 
HIL Depth 100 60 4,500 20 100 100 6,000 300 3800 40 400 200 7,400 240 6 50 10 6 10 300 160 

EIL 0-2m 100 NL NL NL 470 NL 80 1100 NL NL 15 NL 190 180 NL NL NL NL NL NL NL 

Sample 
ID Sample Description Sample 

Type 
Depth 
(mm) 

1 Light Clay , Light brown, 
Moist, firm, low plasticity Soil 0-150 1 <0.5 <5 <0.3 0.9 <0.5 1.1 <1 8 <0.05 <0.5 <3 3 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

2 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 <5 <0.3 <0.5 <0.5 4.4 2 6 <0.05 <0.5 <3 8 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

3 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 <5 <0.3 2.8 0.6 9.5 5 81 <0.05 1.1 <3 34 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

4 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 <5 <0.3 0.9 <0.5 5.8 2 110 <0.05 0.6 <3 39 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

5 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 <5 <0.3 3.9 1.7 5.4 4 120 <0.05 1.9 <3 34 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

6 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 <5 <0.3 5.2 1.3 7.1 3 86 <0.05 1.7 <3 9 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

7 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 <5 <0.3 7.1 <0.5 1.4 1 14 <0.05 1 <3 8 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

8 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 9 <0.3 16 0.5 5.5 2 37 <0.05 1.9 <3 9 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

9 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 <5 <0.3 1.3 <0.5 2.8 2 29 <0.05 0.6 <3 4 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

10 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 <5 <0.3 0.5 <0.5 2.8 2 10 <0.05 <0.5 <3 4 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

11 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 8 <0.3 6 1 5.7 3 74 0.06 1.5 <3 22 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 
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Contaminants of Concern (mg/kg) 
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12 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 12 <0.3 11 0.8 8.9 4 50 <0.05 1.7 <3 25 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

13 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 <5 <0.3 3.5 <0.5 25 7 76 0.1 1.2 <3 40 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

14 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 <5 <0.3 3.6 <0.5 17 4 72 <0.05 0.7 <3 170 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

15 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 <5 <0.3 2.6 <0.5 7.2 2 53 <0.05 <0.5 <3 17 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

16 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 <5 <0.3 0.9 <0.5 7 2 7 <0.05 <0.5 <3 9 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

17 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 14 <0.3 6.1 4 5.9 7 290 <0.05 2.5 <3 44 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

18 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 7 <0.3 5.7 1.4 12 38 120 <0.05 2.2 <3 180 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

19 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 6 <0.3 6.7 0.9 17 11 75 0.06 2 <3 180 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

20 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 <5 <0.3 4.1 0.6 7 3 76 <0.05 1.5 <3 7 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

21 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 6 <0.3 3.8 3.2 8.7 2 120 <0.05 1.4 <3 31 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

22 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 13 <0.3 7.5 9.2 8.8 3 130 <0.05 7.6 <3 46 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

23 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 <5 <0.3 0.7 <0.5 25 6 22 <0.05 0.7 <3 26 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

24 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 6 <0.3 7.9 <0.5 14 3 49 <0.05 0.9 <3 31 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

25 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 <5 <0.3 <0.5 <0.5 5.5 3 5 <0.05 <0.5 <3 18 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

26 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 <5 <0.3 1 <0.5 2.9 3 6 <0.05 <0.5 <3 6 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 
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Contaminants of Concern (mg/kg) 
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27 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 9 <0.3 10 4.9 11 13 320 <0.05 5.1 <3 100 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

28 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 7 <0.5 24 <0.3 16 0.6 2.2 13 58 0.13 1.1 <3 31 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

29 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 18 0.3 6.2 2.2 29 15 260 0.24 7.8 <3 460 <0.2 <0.2 <0.4 <0.4 <0.2 <0.2 <0.2 <0.2 

30 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 <5 <0.3 4.4 <0.5 5.8 12 28 <0.05 1 <3 290 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

31 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 7 <0.5 21 <0.3 6.9 3.8 39 7 45 0.08 5 <3 120 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

32 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 <5 <0.3 5.3 1.4 18 4 17 0.08 3 <3 66 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

33 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 10 <0.3 5.5 3.4 13 6 97 0.07 3.7 <3 49 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

34 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 10 <0.3 7.8 1 13 3 120 <0.05 1.1 <3 39 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

35 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 <5 <0.3 3.1 <0.5 4.5 5 9 <0.05 0.8 <3 9 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

36 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 6 <0.3 3.4 0.6 5.4 3 130 <0.05 0.7 <3 63 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

37 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 8 <0.3 5.2 1.1 4.1 12 79 <0.05 1.4 <3 35 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

38 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 6 <0.3 8.4 0.6 3.5 4 22 0.07 1.4 <3 18 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

39 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 12 <0.3 7.2 4 8 6 170 0.06 3.3 <3 51 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

40 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 8 <0.3 5.2 0.6 7.9 3 23 0.06 1.2 <3 18 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

41 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 7 <0.3 4.3 <0.5 2.9 2 43 0.07 1 <3 14 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 
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Contaminants of Concern (mg/kg) 
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42 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 12 <0.3 8.2 0.7 2.1 3 38 0.09 1.5 <3 12 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

43 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 7 <0.3 5.1 1.4 3.5 1 64 0.06 2.2 <3 14 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

44 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 <1 <0.5 6 <0.3 3.7 1.5 2.7 2 42 <0.05 1.5 <3 10 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

45 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 8 <0.3 4.7 2.2 21 3 130 <0.05 2 <3 110 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

46 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 7 <0.5 13 <0.3 12 4.4 100 74 130 <0.05 3.8 <3 300 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

47 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 5 <0.5 10 <0.3 11 1.8 5.6 5 88 <0.05 2 <3 42 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

48 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 3 <0.5 13 <0.3 7.9 0.9 8 78 61 <0.05 1.4 <3 42 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

49 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 9 <0.3 5 1.1 6.2 11 130 0.05 1.8 <3 64 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

50 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 20 <0.3 7.5 2.1 6.5 6 86 0.13 3.2 <3 35 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

51 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 2 <0.5 10 <0.3 6 1.1 6.9 5 55 0.09 1.3 <3 48 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

52 
Light Clay , Red brown, 
Moist, firm, Moderate 
plasticity 

Soil 0-150 1 <0.5 8 <0.3 4.7 0.5 1.6 3 32 <0.05 0.9 <3 30 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 
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Contaminants of Concern (mg/kg) 
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Further Analysis 
No. Samples 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 

Samples above HIL 51 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Maximum Concentration 51 0.25 24 0.3 16 9.2 100 78 320 0.24 7.8 1.5 460 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 

Average 51.0 0.3 7.4 0.2 5.5 1.4 10.7 8.1 77 0.0 1.8 1.5 59.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Standard Deviation 51.0 0.0 5.4 0.0 3.6 1.7 14.8 14.9 68 0.0 1.6 0.0 86.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Minimum Required Sample 8.0 0.0 9.1 0.0 12.8 6.4 22.9 51.8 5 0.0 11.5 0.0 14.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

95% UCL 7.0 0.3 8.7 0.2 6.3 1.8 14.2 11.7 93 0.1 2.2 1.5 79.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Coefficient of Variance (CV) 7.0 0.0 0.7 0.1 0.7 1.2 1.4 1.8 0.886 0.9 0.9 0.0 1.458 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 

1 Sample 1.00 <0.5 <5 <0.3 0.90 <0.5 1.10 <1 8.00 <0.05 <0.5 <3 3.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

1X Inter Lab Duplicate <1 <0.5 <5 <0.3 1.10 <0.5 1.20 1.00 17 <0.1 <0.5 <3 4.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

Relative % Difference 66.67 0.00 0.00 0.00 -20.00 0.00 -8.70 -
66.67 -72.00 -

66.67 0.00 0.00 -28.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

11 Sample 2.00 <0.5 8.00 <0.3 6.00 1.00 5.70 3.00 74.00 0.06 1.50 <3 22.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

11X Intra Lab Duplicate <4 <1 <3 <0.4 5.00 1.00 6.00 4.00 78 <0.1 2.00 <2 23.00 

Relative % Difference 0.00 -
66.67 136.84 -28.57 18.18 0.00 -5.13 -

28.57 -5.26 18.18 -
28.57 0.00 -4.44

21 Sample 2.00 <0.5 6.00 <0.3 3.80 3.20 8.70 2.00 120.00 <0.05 1.40 <3 31.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

21X Inter Lab Duplicate 3.00 <0.5 13 6.00 18.00 6.40 18.00 4.00 240 0.06 1.10 <3 58.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

Relative % Difference 
-

40.00 0.00 -73.68 -
190.24 

-
130.28 

-
66.67 

-
69.66 

-
66.67 -66.67 -

82.35 24.00 0.00 -60.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

31 Sample 7.00 <0.5 21.00 <0.3 6.90 3.80 39.00 7.00 45.00 0.08 5.00 <3 120.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

31X Intra Lab Duplicate 13.00 <1 3.00 <0.4 11.00 7.00 75.00 14.00 92 0.10 11.00 <6 210.00 
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Contaminants of Concern (mg/kg) 
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Relative % Difference 
-

60.00 
-

66.67 150.00 -28.57 -45.81 -
59.26 

-
63.16 

-
66.67 -68.61 -

22.22 
-

75.00 0.00 -54.55

41 Sample 1.00 <0.5 7.00 <0.3 4.30 <0.5 2.90 2.00 43.00 0.07 1.00 <3 14.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

41X Inter Lab Duplicate 1.00 <0.5 8.00 <0.3 4.50 <0.5 2.90 2.00 42 0.07 1.10 <3 14.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

Relative % Difference 0.00 0.00 -13.33 0.00 -4.55 0.00 0.00 0.00 2.35 0.00 -9.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

51 Sample 2.00 <0.5 10.00 <0.3 6.00 1.10 6.90 5.00 55.00 0.09 1.30 <3 48.00 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 

51X Intra Lab Duplicate <4 <1 <3 <0.4 6.00 1.00 6.00 4.00 53 <0.1 2.00 <2 38.00 

Relative % Difference 0.00 -
66.67 147.83 -28.57 0.00 9.52 13.95 22.22 3.70 57.14 -

42.42 40.00 23.26 

*A multiplier of 0.5 was applied to results below the LOR for assessment purposes.
Notes 
• Highlighted results are above guideline values (Yellow = HIL, Orange=HIL and EIL).
• Background sample was not included in the analysis
• Samples were only analysed for targeted CoPC
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Appendix H. Chain Of Custody 
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Appendix I. Insurances 

Insurance 
Class 

Policy No. Insurer Period of Insurance 
Limit of 
Liability 

Worker’s 
Compensation 

124079601 iCare Workers 
Compensation 

31 October 2021 - 
31 October 2022 

NA 

Professional 
Indemnity 

P-PI/0/260230/20/L-4 DUAL Australia Pty Ltd 
On behalf of certain 

underwriters at Lloyd’s 

30 January 2022 - 
30 January 2023 

$5,000,000 

Public/Products 
Liability 

12120041 Sterling Insurance Pty Ltd 
100% underwritten by 
certain underwriters at 

Lloyd’s 

15 December 2021 - 
15 December 2022 

$20,000,000 
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Appendix J. Soil Analysis Results 



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 301622

13 Ewing Street, Lismore, NSW, 2480Address

Zac LyonsAttention

EcoteamClient

Client Details

28/07/2022Date completed instructions received

28/07/2022Date samples received

3 Soil, 1 WaterNumber of Samples

22257 - Yagers Lane PSIYour Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

05/08/2022Date of Issue

05/08/2022Date results requested by

Report Details

Nancy Zhang, Laboratory Manager

Authorised By

Steven Luong, Senior Chemist

Priya Samarawickrama, Senior Chemist

Hannah Nguyen, Metals Supervisor

Giovanni Agosti, Group Technical Manager

Diego Bigolin, Inorganics Supervisor

Results Approved By

Revision No: R00
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Client Reference: 22257 - Yagers Lane PSI

18,00053,00013,000mg/kgIron

<2<6<2mg/kgSelenium

539278mg/kgManganese

171mg/kgCobalt

<33<3mg/kgBoron

<1<1<1mg/kgBeryllium

3821023mg/kgZinc

2112mg/kgNickel

<0.10.1<0.1mg/kgMercury

4144mg/kgLead

6756mg/kgCopper

6115mg/kgChromium

<0.4<0.4<0.4mg/kgCadmium

<413<4mg/kgArsenic

05/08/202205/08/202205/08/2022-Date analysed

05/08/202205/08/202205/08/2022-Date prepared

SoilSoilSoilType of sample

26/07/202226/07/202226/07/2022Date Sampled

150mm150mm150mmDepth

51x31x11xUNITSYour Reference

301622-3301622-2301622-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 301622

R00Revision No:

Page | 2 of 15



Client Reference: 22257 - Yagers Lane PSI

2.8meq/100gCation Exchange Capacity

<0.1meq/100gExchangeable Na

0.3meq/100gExchangeable Mg

<0.1meq/100gExchangeable K

2.4meq/100gExchangeable Ca

05/08/2022-Date analysed

05/08/2022-Date prepared

SoilType of sample

26/07/2022Date Sampled

150mmDepth

11xUNITSYour Reference

301622-1Our Reference

CEC

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

4.6pH UnitspH 1:5 soil:CaCl2 

39,000mg/kgTotal Organic Carbon (Walkley Black)

05/08/2022-Date analysed

05/08/2022-Date prepared

SoilType of sample

26/07/2022Date Sampled

150mmDepth

11xUNITSYour Reference

301622-1Our Reference

Misc Inorg - Soil

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

15% (w/w)Clay in soils <2µm

04/08/2022-Date analysed

03/08/2022-Date prepared

SoilType of sample

26/07/2022Date Sampled

150mmDepth

11xUNITSYour Reference

301622-1Our Reference

Clay 50-120g

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

207829%Moisture

02/08/202202/08/202202/08/2022-Date analysed

01/08/202201/08/202201/08/2022-Date prepared

SoilSoilSoilType of sample

26/07/202226/07/202226/07/2022Date Sampled

150mm150mm150mmDepth

51x31x11xUNITSYour Reference

301622-3301622-2301622-1Our Reference

Moisture

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

<0.1mg/LSelenium - Dissolved

<0.01mg/LManganese - Dissolved

<0.02mg/LCobalt - Dissolved

<0.01mg/LBeryllium - Dissolved

<0.2mg/LBoron - Dissolved

<0.02mg/LZinc - Dissolved

<0.02mg/LNickel - Dissolved

<0.0005mg/LMercury - Dissolved

<0.03mg/LLead - Dissolved

<0.01mg/LCopper - Dissolved

<0.01mg/LChromium - Dissolved

<0.01mg/LCadmium - Dissolved

<0.05mg/LArsenic - Dissolved

01/08/2022-Date analysed

01/08/2022-Date digested

WaterType of sample

26/07/2022Date Sampled

-Depth

R1UNITSYour Reference

301622-4Our Reference

Metals in Water - Dissolved

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride exchange and 
ICP-OES analytical finish.

Metals-020

Determination of various metals by ICP-AES. Metals-020

Total Organic Carbon or Matter - A titrimetric method that measures the oxidisable organic content of soils. Inorg-036

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for 
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-001

Particle Size Distribution using in house method INORG-107 by way of sieving and/or hydrometer sedimentation testing. Clay 
fraction at <2µm reported.

AS1289.3.6.3

Methodology SummaryMethod ID

Envirolab Reference: 301622

R00Revision No:

Page | 8 of 15



Client Reference: 22257 - Yagers Lane PSI

[NT]117[NT][NT][NT][NT]<10Metals-02010mg/kgIron

[NT]92[NT][NT][NT][NT]<2Metals-0202mg/kgSelenium

[NT]105[NT][NT][NT][NT]<1Metals-0201mg/kgManganese

[NT]97[NT][NT][NT][NT]<1Metals-0201mg/kgCobalt

[NT]93[NT][NT][NT][NT]<3Metals-0203mg/kgBoron

[NT]95[NT][NT][NT][NT]<1Metals-0201mg/kgBeryllium

[NT]99[NT][NT][NT][NT]<1Metals-0201mg/kgZinc

[NT]99[NT][NT][NT][NT]<1Metals-0201mg/kgNickel

[NT]92[NT][NT][NT][NT]<0.1Metals-0210.1mg/kgMercury

[NT]96[NT][NT][NT][NT]<1Metals-0201mg/kgLead

[NT]94[NT][NT][NT][NT]<1Metals-0201mg/kgCopper

[NT]101[NT][NT][NT][NT]<1Metals-0201mg/kgChromium

[NT]92[NT][NT][NT][NT]<0.4Metals-0200.4mg/kgCadmium

[NT]97[NT][NT][NT][NT]<4Metals-0204mg/kgArsenic

[NT]05/08/2022[NT][NT][NT][NT]05/08/2022-Date analysed

[NT]05/08/2022[NT][NT][NT][NT]05/08/2022-Date prepared

[NT]LCS-18RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

[NT]94[NT][NT][NT][NT]<0.1Metals-0200.1meq/100gExchangeable Na

[NT]87[NT][NT][NT][NT]<0.1Metals-0200.1meq/100gExchangeable Mg

[NT]96[NT][NT][NT][NT]<0.1Metals-0200.1meq/100gExchangeable K

[NT]91[NT][NT][NT][NT]<0.1Metals-0200.1meq/100gExchangeable Ca

[NT]05/08/2022[NT][NT][NT][NT]05/08/2022-Date analysed

[NT]05/08/2022[NT][NT][NT][NT]05/08/2022-Date prepared

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: CEC

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

[NT]102[NT][NT][NT][NT][NT]Inorg-001pH UnitspH 1:5 soil:CaCl2 

[NT]88[NT][NT][NT][NT]<1000Inorg-0361000mg/kgTotal Organic Carbon (Walkley Black)

[NT]05/08/2022[NT][NT][NT][NT]05/08/2022-Date analysed

[NT]05/08/2022[NT][NT][NT][NT]05/08/2022-Date prepared

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Misc Inorg - Soil

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

[NT]83[NT][NT][NT][NT]<0.1Metals-0200.1mg/LSelenium - Dissolved

[NT]89[NT][NT][NT][NT]<0.01Metals-0200.01mg/LManganese - Dissolved

[NT]88[NT][NT][NT][NT]<0.02Metals-0200.02mg/LCobalt - Dissolved

[NT]90[NT][NT][NT][NT]<0.01Metals-0200.01mg/LBeryllium - Dissolved

[NT]87[NT][NT][NT][NT]<0.2Metals-0200.2mg/LBoron - Dissolved

[NT]95[NT][NT][NT][NT]<0.02Metals-0200.02mg/LZinc - Dissolved

[NT]88[NT][NT][NT][NT]<0.02Metals-0200.02mg/LNickel - Dissolved

[NT]97[NT][NT][NT][NT]<0.0005Metals-0210.0005mg/LMercury - Dissolved

[NT]89[NT][NT][NT][NT]<0.03Metals-0200.03mg/LLead - Dissolved

[NT]91[NT][NT][NT][NT]<0.01Metals-0200.01mg/LCopper - Dissolved

[NT]88[NT][NT][NT][NT]<0.01Metals-0200.01mg/LChromium - Dissolved

[NT]87[NT][NT][NT][NT]<0.01Metals-0200.01mg/LCadmium - Dissolved

[NT]92[NT][NT][NT][NT]<0.05Metals-0200.05mg/LArsenic - Dissolved

[NT]01/08/2022[NT][NT][NT][NT]01/08/2022-Date analysed

[NT]01/08/2022[NT][NT][NT][NT]01/08/2022-Date digested

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in Water - Dissolved

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 301622

R00Revision No:
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Client Reference: 22257 - Yagers Lane PSI

8 metals in soil - The PQL has been raised for Se due to interferences from analytes (other than those being tested) in sample #2.

Report Comments

Envirolab Reference: 301622

R00Revision No:
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















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       
       
       
       
       

 

    

    

    

    

    

       
       

       
       
       
       
       

 









    

    

    

    

    

       

 

    

    

    

    

    

       

 

    

    

    

    

    

       

 

    

    

    

    

    

       

 

    

    

    

    

    

       

 

    

    

    

    

    

       

 

    

    

    

    

    

       

 









  

    

    

    

    

    

       

 

    

    

    

    

    

       

 

    

    

    

    
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
 




































    

    

    

    

    

       

       

       
       
       

 

    

    

    

    

    

       

       

       

       
       

 

    

    

    

    

    

       

       

       

       
       

 

    

    

    

    

    

       

       

       
       
       

 

    

    

    

    

    

       

       

       

       
       

 











  

    

    

    

    

    

       

       

       

       
       

 

    

    

    

    

    

       

       

       

       
       

 

    

    

    

    

    

       

       
       
       
       

 

    

    

    

    

    

       

       
       
       
       

 

    

    

    

    

    

       

       
       
       
       

 











  

    

    

    

    

    

       

       
       

       
       

 







 

                  
                  






























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





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